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Design and manufacture of an integrated machine to spread membrane
covering soil and seeding for dry land wheat

TANG Xue-peng, ZHAO Wu-yun" , DAI Fei, YANG Zheng
( Gansu Agricultural University College of Engineering , Gansu Lanzhou, 730070, China)

Abstract: The integrated machine by all membrane covering soil and seeding for dry land wheat was designed and
manufactured to the all membrane covering soil and dibbling technology. The procedures of rotary tillage, repression,
spread membrane, cover soil, seeding and so on can be completed by this machine at the same time. The taking soil
mode as rotary tillage cast soil to match the shovel board was adopted by this machine to ensure the sufficient source of
soil . Designed out the devices of conveyor chain to convey soil and outside wheel to turn, realized the control for uniform
covering soil on membrane and the covering soil thickness. The profiling mechanism is designed to realize the ground sur-
face implementation of dibbling device, and the dynamic simulation was carried out for the profiling mechanism, analyzed
the effects of the profiling mechanism. Through the prototype measurement in the field experiment, covering with a mean
of 1.074 cm, the thickness of the overlying soil average width of 121.283 cm can meet the demands of agronomic, the
average soil covering thickness was 1.074cm and the width was 121.283 em to comform the requirements of agronomy.
The variation coefficients of the thickness and width was 23.37% and 0.96% , respectively, comply with the design re-
quirements. Through the field experiment and measurement, the soil bulk density and soil porosity was comformed to the
requirements of agronomy after rotary tillage and repression.
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Fig.1 Structure of an integrated machine to do all membrane

covering soil and seeding for dry land wheat
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Table 1 Main technical parameters of an integrated machinee

S0 Parameter YA Value
LT R Machine weight/kg 246
A5 HEHIHLEN T Truck tractor power,/kw 22.1

AMERSE (K x T x E)/mm

Overall dimensions
Hy 4 Y/ mm = 1200
HUE RS (2 x %) /mm

1500 x 1500 x 900

Film dimensions 0.008 x 1200
AR /mm 5-15
Thickness of covering soil

it Seeding rate/ (kg hm™2) 165 ~ 225

PomE TR 120,240,360( FJ 1)
7BE Hill spacing/mm (Adjustable)
p— . = 140(TC i)
fTHE Line spacing/mm (Stepless Adjustable)
IR Sowing depth/mm 30~ 50

YEMV 3 Operating speed/(km=h~!) 3.20
YEMLL R Working performance/ (hm?+h~!) 0.4~0.6

[ 2 3 4
1. %5 4 Soil - bin;2. TG4 Belt wheel;
3.%5% Chain;4. E5I5EHE Drive sprocket
B2 WtixE

Fig.2  Device of sending soil
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Fig.3  Device of covering soil

AE R T A SNt o R R
w1 i U P o e P e S



250 T2 X AR AT

31 &

ARG R Sy e R T TR R
H= (1)
o, H OB LR SE, v oy Bz [a] Py AT e A B
TAER, S I HLEAE b G TR A
V=nxgxp (2)
N, n 9 MRS Tl 0 B, g D M R R AR o
it o N HIEERE,
q:rrxdex}’(C+g;f) (3)%
K, d WIMER A, L SMER AR, 7
HNEERTE, C AWHZIEE, o N IR TTH R
B, f MR BORIR, ¢ B AL
S=vxb (4)
o, v AHLRRIATHEE R, b iR AR TEIE
Zi bR (2) . (3)  (4) A (D) FFFARRS B
NG
nxn’xdex}’xp(C+%[f)

H - - 12.96
vx b

mm, B TEE RS ~ 15 mm X— R EER,
2.3 NIBEEBMIEIT

SIS N A A W & A
AR S LR, AR e R SRk i
RIS AR, SR AN R TR B (5 T AR AR S
PEZL LR S LB % T 200k T ki , R 4R S
PO SRR, ) — i 5 L R S R
V1) I (e 38 358 3 o, L7 TR S R SR LR 1Y) i T
OR[N B, /R 46 2 e L7 B S AR 1 53 A
Ab AR AT, W 4 FER , 7% 5 B SR
PR AR SE I T o 1223 T (5 TEATLAG) ] LA o4
B AT LB MG S BRAR B, Fe 2GR B R TR B 3
A3, AR F 5 R4 R

S on
( 9\ S/
\ \

1. Piff3 % Extension spring; 2. ST carriage;
3.7X3% 48 Dibbling wheel ;4 . B Suppression of roller
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Fig.4  Profiling mechanism schematic diagram
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Fig.5 Profiling effects of the profiling mechanism
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Fig.6  Test of the integrated machine to spread membrane,

covering soil and seeding for dry land wheat
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Table 2 Performance factors of the integrated machine to spread

membrane, covering soil and seeding for dry land wheat

o Eiﬁ%ﬁ %iﬁﬁ TQEP ﬁ‘ﬁ!ﬁ
Covering Covering Hill Line
thickness/cm width /em spacing/cm spacing/cm

1 1.30 120.33 12.15 16.53
2 1.24 120.25 12.04 16.79
3 1.35 121.04 12.07 16.11
4 0.98 123.43 12.01 16.08
5 1.20 120.18 12.10 16.54
6 0.73 120.16 11.97 15.96
7 1.16 122.28 12.04 16.14
8 0.67 121.76 12.10 15.93
9 0.83 120.82 12.08 16.08
10 1.28 122.58 12.06 16.03
” 1.074 121.28 12.06 16.21
o 0.251 1.166 0.050 0.292
cv 23.37 0.96 0.42 1.80

TR o BPE, o FRERE, OV WS R E(%) .

Note:  is the average valve, o is the standard deviation, CV is coeffi-

cient of variation( % ) of the table.
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Table 3 Soil properties after machine works

JZUK Soil layer/cm

HiME: Features

0~5  5~10 10~15 15~20
138 23 T cem”3
FHAE/ (geem™) 1.31 1.33 1.35 1.35
Soil bulk density

T
LI % 50.5 498 49.0  49.0

Soil porosity
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